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3 MATERIALS AND METHODS 
 
3.1 Overview 
The purpose of the research is to achieve the least phenolic degradation after the 
sample of O. stamineus being extracted, microencapsulated, and spray dried through the 
optimization using RSM. The list of chemicals are discussed in section 3.2, following 
by the methods that are going to be applied, including the extraction, 
microencapsulation, spray drying, and the analysis of the data obtained. 
This research is partially based its finding through parameters research method 
because this permits a flexible and iterative approach. For the data gathering, the choice 
and design of methods are constantly modified because it will try to find and develop 
theories that will explain the relationship of one variable with another variable through 
qualitative elements in research. 
 
 
 
 
 
 
 
 
  
3.2 Chemicals 
Main material of this research project, O. Stamineus powder will be bought from 
local supplier. Chemicals like Ethanol, Acetonitrile UPLC grade, Trifluoroacetic Acid, 
Sodium Hydroxide, Sodium Nitrate, Aluminium Hexachloride, Folin-ciocalteu reagent 
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are purchased from chemical supplier such as Sigma-Aldrich, Fisher Scientific, Merck, 
and Fluka. All of these chemical have purity 99.9 mol%. 5 kg of Maltodextrin DE-10 
purchased from San Soon Seng Food Industries and lactose-free whey protein isolate 
powder is purchased from Ultimate Nutrition.  
 
3.3 Ultrasonic-assisted extraction of O. stamineus  
O. stamineus extracts prepared using ultrasonic-assisted extraction at 50 
o
C for 
90 min at 45 kHz. The extraction time of 90 min was chosen from the initial study on 
the effect time to the concentration of phenolic compounds, which indicate 90 min as 
optimum extraction time (Pang et al., 2014).  Total of 5.5 g of O. stamineus powder 
added to 100 ml of 70% ethanol (8 wt.%). The aqueous ethanol will enable a 
simultaneous extraction of both hydrophilic (hydroxylated, i.e. rosmarinic acid) and 
lipophilic (methoxylated, i.e. sinensetin and eupatorin) phenolic compounds (Pang et 
al., 2014). The supernatant will then be separated from the residue by filtration using 
0.65µm membrane filter 1 filter. Extract will be concentrated by evaporating out 
excessive methanol from the extract at 40 
o
C in rotary evaporator. The total solid 
content for each sample will be determined by evaporating the liquid from 5 ml solution 
completely in an oven. 
3.4 Microencapsulation of polyphenol 
The extracts will be encapsulated by two types of wall material which are whey 
protein isolate and maltodextrin with a dextrose equivalent of 10. WPI and MD powder 
with amount of 20g each respectively is then added to distilled water, make the final 
volume of the solution to 100ml to produce 20 w.t% of encapsulating agent. With the 
temperature of 40 
o
c, the solution be stirred continuously by using a magnetic stirrer.  
10, 5, and 0.5 w.t% of those encapsulating agent then mixed with O. stamineus extract 
and stirred continuously using magnetic stirrer at 40 
o
c. The polyphenols retention of 
WPI and maltodextrin encapsulated powder at various concentrations ranging from 0.05 
to 10% were compared to the initial solution to assess the level of polyphenols 
preservation. The initial solution and the dried powder were examined for their 
rosmarinic acid, sinensetin and eupatorin content using UPLC. 
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3.5 Spray drying  
A lab scale spray dryer (Lab Plant SD06A, UK) will be used to spray dry the 
resultant solution. Atomizer with nozzle size of 1.0mm fitted on the spray dryer and air 
velocity of about 4.1 m/s shall be set constant throughout the experiment. For the 
purpose of manipulating the temperature parameter, inlet air temperature is to be set at 
temperature of 140 
o
C, 165
 o
C and 190 
o
C, and this can be carried out by using 
proportional-integral-derivative controller. Schott bottle which attached at the bottom of 
cyclone separator will store the collected dried powder samples. In order to attain fair 
and just comparison, similar setup of experiment used for each test. 
 
3.6 Particle Moisture Content 
The moisture content from the spray dried powder was determined using a 
moisture analyzer (AND MS-70, Japan). Initially, about 1 g of powder sample was 
placed on the heating pan of the moisture analyser. The moisture content evaporates as a 
result of continuous heating, and the experiment stopped automatically once the mass of 
the sample attained a constant value. 
 
3.7 Ultra-Performance Liquid Chromatography 
The analysis was done by using Ultra Performance Liquid Chromatography 
(UPLC). Before the analysis was done, the mobile phases were prepared. UPLC 
analysis was performed by using Water Acquity UPLC
® 
system equipped with 
photodiode array detector and connected to a computer running Waters Empower 2® 
software. Acquity UPLC HSS T3 C18 Column (2.1 x 75 mm, 1.8 µm inner diameters) 
was used. The mobile phases consisted of acetonitrile: trifluoroacetic acid (20: 0.001); 
ultrapure water: trifluroacetic acid (20:0.001). The temperature was maintained at 30°C, 
with injection volume of 2 µl and flow rate of 0.170 ml/min. The peaks were detected at 
340 nm and identified by standard substances. The reference compounds used as 
markers were Rosmarinic acid and Sinensetin. The external standard method was used 
for the UPLC quantification. The results were reported as percent of dry powder weight. 
 
 
